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(54)Title: GOLF CLUB HEAD 




(57) Abstract 

A golf club head made of a metallic material of which at least a part of the face satisfies the relationship of y 5: 0.006x + 60, where x is 
the Young's modulus (unit: kgf/mm^ ) and y is the tensile strength (unit: kgfi'mm^ ). This enables the part of the face to become less rigid 
while maintaining the tensile strength strong enough to endure the impact. 
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m m m 

-So 

I 

15 S ;i <i:;5^'T#^. S rf ;i/ 7 ^ ^ 'y K ^:;^M{b-r S i: . T H l/7.B#CD^^J^ 

TmggSS&ii:*:$i±s i7 ^:7''\.y h* <h LT, S4i:a4^a^^ 2 1 3 0 5 1 9 
^ 5-3307 m) ^^SlffLTVi'S. Zl ® 4^ 1^ I; > =l*;i/:7;^ ^ "/'x 

20 H(7);*;^7^:<3;i'-r >tf-3^>XW 1 ;^©®/jN{fi^s^-rii&l& (iilT, mil 

'f>l:;-iS^>X<^l 'A(DmW}^l tl^^ Z Lf>^$> 0 . 600-1 600 Kz t 
25 RS »6 t l/i -5 SISr i&.T. r-1* >tf-i5^>7.-7-y9^>yJllllj tli'S'Cl.hTi^ 
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< T-S d t , :7a:-Xg|5w;p$ < -r^ d i:. :7 — X g|5 {r 

13 'y H <z) :7 :t - X gi5 . iS:^>ifm(D^m^m^!^^^^ii^ ^—ji^fsm 

a t> -5 ® «S 75^* /h ^ f ij .^k 75^ S C <i: ijl ^ 6<] 13 & e> n T -5 . 

X (D ^ ® ^ ^ 13 ^ ^ b 0 m # # m V i /j: <»: 0) r^l e S -2) . 

20 f#^5iS?:«t«L^07x-X8|5©»J1t?r<£T$ii:§ d <i:<£S*<i: LT, fiaiOD 
>tf-y>Xv.y5^>^ai(ltcSo'#fI^jiEIIS<<*:Le)5:J;i/7i'^>''\«y H 

mm2 ) <!: L^<h#t3, ii>;5:< i: t):7x-XS|50 — gRTi^ 
25 y^0.006x + 60 



2 



wo 98/46312 



PCT/JP98/01706 



it fete. -I- >e-i$^>X-7':/f^>y31ilfcS-::?^filiEEIIII<&-^m:^U -5 

5 z: (73 ;t 46 , •V>^/^S: x (^{4 : kgf/mmz ) , \i y tl — 7.m-^ ^ z imitL : 
HV) i:L;rc,i:#l3, '>fi < t "7 a:-7.g|5cD^®<D-gMi. 
(x/60) + 200 

li 2 «-?-<D#J®ia. 
15 S 3 ttH 2 ©KrffiHI. 

1340) (A) (B) \ty x.-7.m.<Dm<^mmi)^^ti.^i&.(Dmmmm(D^y 

20 El 7 «^<7)68f®S, 

0 9 > 'ifmiiii yti-T.w^o^mm^^-rc^yy'c^}^, 

^ ^ 35S -r -5 * ® S ^ (D 51 <t 

ntz^^O)^ "J ;5';i'^<y K) <Dzi)Uy ^ y-:f^y \^^m7f^LX\'^^, 

^JTIJBtlfS^'y Hli. ^ -y H2|s:<*: 1 <i:^ d -y H*(t; 1 (7)Sfi® IzgH^ tx;t 7 x 
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0 ~ 3 6 0 cm3 , $fSL<«230~360 cm3 fr?><Otmm L V^. 
StlaH'N y i tJ?- ;U ^JTS^-T S /c it) W :7 x — 7. SB 6 (Dmm^f^l^msd 

— :^1S 2 t -5 ^7x-;^l3l#gM ai:, d <Z) 7 ji - X IXf^SR 1 a izm 

5 gRlali. :^m-C\^. EI 3 lC:^-rj;'5 IZtffie^ai — X<S 2 ^^^^f -SI^USP 3 a 

10 ?^t*5 7 jc — X^f^SP 1 a ti, 1214 (A) ll^-r J: -5 HQia^MSP 3 a €r W L 
;5:ViHin 3 <h bT*)Jgfi£-C"^> Sfcl§14 (B) Iz^-Tcfc "5 Ic, >y H g|i I' fR] 1 1 

LT L -5 ZKD^'&lCji, 7ai-7.^S2=b, IB& PI D 7^ — A* tC fig T -5 

15 ^^^B^#?>OS>!r ©^i^OMm. ■V>i^^i£x : kgf/inm2 ) , ?l?g 

^S^y : kgf/mm2 ) <i: U /c i # (C , :7 a: — XgP 6 ® — gRj^t 

y^O. 006X + 60 

20 M^^^S|T^^^)c^nT^i^ =b<7)$r^J^ Z.(Dfz^. |flfS7 X — XBR 6 O — 

gl5 (2};:«njl?«7x-Xg|5 6 <7)^Mg|5^?5:f 2 ) OAi^hUtc^ffi 

Ltzfi^-DX. z.(D:i)ly ^ "^zf^y ^ -y H o-r > tf — y >x 1 j^otiib 

< )^J^-rS d <i:75«nIggT*S/c», 7x-Xg|5 6Xti7x-XlS2 CDiP$ 5i 
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^, ^WJP$ Ji, m^m--^ mm. J: 0$f S L < 1 ~ 3 mm <!: "T S <D M * 
5 L li. BfflB^ 2 ©iS^7&«. 1 mm7fe}iT$)S t?tS*^<aT-rsMr6]75^* 

0 , m\Z4 mm t ^ K <D {t'^^fE ^ H(D-r >kf — ^^>7s<D 1 

<h =f;i'77t^-;KD-r >i^-^>7.o i :k(Dmm^\-i. 6 o o ~ i 6 

0 0 Hz <D$gBif* * 0 . — IJS:<7) 2 h:-:^7i? — jUOJi'&icii/^g iooo~i200 

10 Hz tTSlSo dtlfr^f UT. fi£5feOXx> l/XSiO-:; «y H^^ryH<D-r >t:-rS^> 
X© 1 'A(Dmm^\-A. 1 8 0 0 ~ 2 5 0 0 Hz, ^iS' >S2iOr:7 Hm^N'V h*T« 
iiS«J1400~2000 HzgST^-5. 

^JAt^. 2t5:||MJ^filTtt. 'N-y HcD-f > tr — y >7>0 1 :;^<7)Jgitl^gcS: 1 3 0 0 

HzT^^ch-r^ :i tTi^T^fc. cn«. 2 t:-x7^^-;^®^n^Ie^^-i5[■r^{aT- 
^^. :ini3J:i9, :^mmmm(Du')ly ^ ^-:f^'^ >/^^ ^B#c^7^^- 
20 ^fe. 0£ L < I' >^^S: X (mfe : kgf/mm^ ) , ^\m^m^ y : 
y^O. 006X + 63 
y^O. 006X+100 

y<0. 006X + 60 

•vsb^t. B\^^i^mii^ >^m<o/'\y >7.y)m.<uo . >/^i7 hm<Dm^iz 

Af#i>5^m^5!l«Lo^7a:-7.SIi<DHm^i£T$-lt^ :i .i:/)^ SMI' Tits. 
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kgf/mm2 &L±. J?^ U < 1 0 5 kgf/mm2 &.±. $ ICj?^ L < « 1 3 0 

iiJ14^f#S/5:«6 tC«?iJ^«3 0 0 0 kgf/mm2eJl±.$f ^ U < « 5 0 0 0 kgf/mm^ 

-&tD-a:tr*iViT 2 5 0 0 0 kgf/nim2Jl^T. iff^L<« 20000 kgf/mm2lJ>l 
T. ^ eiwilf * L<tt 16000 kgf/mmZjlJ^T, J: 0$f S L < 1 2 0 0 0 kgf 
Xmm2 U^T> ^ e (CfiFS b<tt 10000 kgf/mm2 JJ/^T t-T-S d t L 

-;i/i:CD^J^^, nitre .htCct^) >'x-Xg|5©^®G)p^^^{i-:p$$;ll&±L 
^) S II fli -C) T aJi -r ^ . 

dcoHMJ^SSI^^jViXfe, lll~3, *.^ViJili4 (A) , (B) t^LfeJ^ 

^ : kgf/mm2 ) . \i >y tl - 7.m^ ^ z (mfiiHV) i: L <!: # 13 , i>-^<t<t 
t) 7 X — XgB<7)^® — g|535^. 

(x/60) + 200 

25 m7L\t. mt^y ji-7.w.2t:z.(D^^u^mun-r^j^jiSL-t^^L\z^K> . 7x 

-XgB 6 G)^®CD-SP<&, (x/ 6 0 ) + 2 0 0 ^?t;tT^S+^^Sf{cT^^fi)t 
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3 0 kgf t -r s , 

5 hB#(D7}^-;U<h®^}^^P>iS8^?i<If lrj;S:7a:-xai5 6 <Z) ^ ft # l» it 

10 CD 1 ;^(:a)tSil!)3gc<£:Ttf ^ <i:?&^*T^, > t! — ^S^ >X ^ ^ > ^SSI 13 ^ T IT 

fj:fe3^^]!iSJB^lC:feViT, Btfie 7 x f X « 2 T&i, 
2< (x/60) + 200 

^ Kmn-t ^ iif)^'^M^^zu^rctb. T'x-xgpe (:7x-7.«2) (Dm^'&w 

BulE:7x-XlS2®e>;/* — ;?.JiMS<Z)$f^ Ll/i$Sffl<i:LTH, 2 50 
HViJ^±. * L < « 3 0 0 H VJ£l±. J; 0 » * b < 3 7 0 H V ± , $ ^. 

L < ii4 0 0 Hvu4±<i: -rntf, #^^fcgnfeiin^tt*n#e.nTa^.fi<]T^ 

F«1M7ici:7&^b 1 0 0 0 H ViJ^Tt^a^-r^^ t =bT#^. ^niCcfc-^T, :7x- 
XgI5 6 cDa®<D^o€r$:ct 0 5f jgt'lWlh-ri) d i: *t -e # S . 

S^c. fiF * L < A' >ir^<£: X imiiL : kgf/mm^ ) . t:«y:^7-7.?i!5^^z 
(^{4 : HV) tL^cii^tw. {i>;^c < i t>:7 x-XgR 6 0^®<^ — SB^, 
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(x/60) + 250 

n^rzSt>\zm^\it 3000 kgf/min2ii^±. L < 5 0 0 0 kgf/mm^Je/.^ 

■ttfZ:fe ViXfe 2 5 0 0 0 kgf/mm2 Jli^T , $f * L<H 20000 kgf/min2 e>^T . 
$ e, 130^ L < 1 6 0 0 0 kgf/mm2 U^T, <tOiif*L<« 1 2000 kgf/ 
mm2 U^T> $ e.lri(f ^ U < 1 0 0 0 0 kgf/mm2 UT t^T^ ZL t^m^ V 1^ » 
10 flfrlB 2 ^w^SSJ^^t^iiXIftBJ c<D<fc ^'x-X^S 2 ^J^^f^ 

^M*^!|sf<i: bxtt, #aK (7^;i^:7tx) ^® <^ffl i.^^ ;i ^75^0 S L- 

15 fiiTlS, #aK©S^Vi> t-/cC*^-^#^M^S<D<*:ifg V 1 i: v <ii (D Jt ( v 

1 / v) x&^$^^mmf)^ 5 0 %^^A±<7)#^K^s^^f^ t < mm-r^o 

— l^ilCrMaXb (a, b %T 6 5 ^ a ^ 1 0 0 , 0^b^3 5) 

20 ddT, MJiZr, V, Cr. Mn> Fe, Co. Ni, Cu, Ti, Mo, 
W, Ca, Li, Mg, Si. Al, Pd, BeJ: Ojl^ns 1 mmU±(D^m 
7tmx$)K>. X«Y, La, Ce. Sm, M d , Hf, Nb. T a 75^ jl n -5 
1 S5^U;±<^^Jii7C^*^e.7iS. ^fcjifSL<li. HfFiea, btt. 



25 if^ (^35*li* L li. 



99^a^l00 



0 ^ b ^ 1 
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-JS^: : Z r ,MdXe 
(c, d, e tiM?%T 2 0 ^ c ^ 8 0 , 20^d^80, 0^e^35) 

tzfzV. Zr«>';V'3 — -^A. MliV, Cr, Mn, Fe, Co. Ni, Cu, 
10 Ti, Mo, W, Ca. Li. Mg, Si, Al, Pd, Beck 1 m 

m&.±<D^m7tmX'$>Ki . X«Y, La> Ce, Sm, Md, Hf, Nb, Ta 

^fcMISc, d, eJi, $?Sb<«. 

35^c^75 25^d^65 O^e^SO 
15 T^O, Se>tCjfSL<«, 

35^0^75 25^d^65 O^e^l 
J; 0 * L < 

50^0^75 25^d^50 O^e^l 

ZTcAI diCUd2Ni dsHfe 
75«Jf $LVi(fj:*5d 1 + d2 + d 3 = d fT ^ . ^fz c + d + e = 1 0 OfT^). 

^tz^^m.^mit. mmi^^nmf)^7 s %&L±, cto^f «8 o %k>^±. 
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-5. 

xmom-^izmhr. '^^B^^m< v. ^(Dmms^^f^yj^^-^^r^x^kf^izmK 

mfSi-r^Z.ii'bX^^. Z-O^m-^. :7a: — 7.^ 2 <D3iS?£^T$-&-r{C^-y H® 
Z.(Dm\zy JL-XW.2 (Dm^t:. *:*S|5 ^£ j§ < t , (Dmm^^ fr\.:ff ^ X 

:^m\zm<m0S.-r^z.thx^^o z<Dm^\z\t. :7ji-x^S2 tcn^sto^ 

SfcS9fS'\>y H*«: 1 {3-:3ViT«, 0iJ^td!5^^>, ^^>^^. 7.'r>U7.m 
5 fw^^-r J:^ ic, — xgP6, y-;i/g|57, ^ 7 r> >SI5 8 Rt^-tJ--r H 

-(4 : kgf/mm2 ) <h b fc <h ^ (3 , 
y^O. 006X + 60 

20 (Dmm^m^T^^mun. y.\t\ivts-y.w^^z hv) tLfct^ 

\z, 

(x/eo) + 200 
cDBH^^Jifc-r^MWilsf^rfflVi-S d tT&tT^S. dWii^tcH, *T 

25 /h^ < TS d (hTi^T^?). 

me, *%B^<7)ft!lO|IM?^^i: UT, ^ © T T > ^ ^ ^ 'T'^ 

0 l<D7i — XSIil 0 4 ffi'Jtclft^^ns :7 X — XiS-1' >+>■— h4gl0 2<»:;&^e>*?S 
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>+)■- h^S 1 0 2 tt. :^0iJT«Stii^-(7)i?$ t?Jgfi)t$ns t i: =b IC, «v K 

1 (D7x-;^gi5 1 0 4 m\zm fS.-^ nrcm-^ mm^f> i o s \z^-^-^nxm^m 

5 1- >-9-- h^S 1 0 2 <Z)S®^(*::*^ H2t5:#: 1 (cSg^XH^^LTV^-ScDTv 

:7 X — XSP 10 4 (DffitXttT&^iiS < ;^cs, 

^LT. ^^Jj^tiCKOJ:^ ;ij:7x — X®-f >+>-— 1 0 2 13, ■V>y^<&x 
: kgr/mma ) , ^|?i?iSJ£y : kgf/mm^ ) .h b t € t3 , 

y^O. 006X + 60 

10 (Dm'^^^mtc-t^m^n^ ^y^m^y. (^fi: : kgf/mm2 ) , 

7.?ilS<&z (m^4:HV) tLfe<i:#lC, 
(x/60) + 20 0 

15 li, ^t'-!/ KM, 7-r T>S75^0^ Ll^iTi^ — m t-f ^ Z. t^'T:'^ ^ > 

+>•- hfe 1 0 2 ^, >^^^ X : kgf/mm2 ) , §1?S?SS^ y (^{4 : 

kgf/mm2 ) , t'>y;t»-X?iS$&z (m&rHV) i: U <h ^ , 
y^O. 006X + 60 
20 z^(x/'60)+200 

1^ B# 1 1 S 5 ^ ^ Jl « 14 ffl ^ i S d 1 1) T # S . 

25 n -5 . 
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r-Al - Cu-Ni - Hf, X\tZ r-Al - Cu-N i ) ^r^sgfflLT'^-yH 

mmi^x. ^-yHiis, R^^ik. ^^-^-u-, h-d^jvmmm. ^ 

i:?^ >^D7}^^y MCcfcSfr^M^tdJ; Oiai^Lfc. Sfc^-:/ -;^;i/'r > 
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-r>tr-^>XC7)l ;*:(DM/jN{fiCD^igc?Bctt 1 450 Hz i:! 980 HzT^-5CDtC 
5 (D«i/jN<ii(75J^iBtigc<£:?i£5l$<^)^«> Kct 0 t)/jN$ < 2 \:f — 7. — tl t! 

>\^—y>7.(D 1 :k<Dm'hm<DmmwL i o o o ~ i 2 o o hz) icia^EiL 

I-- Q<D:f5t^\tW\l . 2 =fc 0 =b^tlTVi^ (V:7hT^'5) , 

fa^js^ij 1 — 6 , iti!^«^!i 1 . 2 X— xisicffl e,n/!:^swi4^iii 8 tiy P 

{CO ViT=fo#-a:T:/P >y hLACo 
20 El 8 fCiSViT. iliSiS 10tty = 0. 006x + 60 ^ Tn^t if y . iti^ 1 1 
«y = 0. 0 0 6 X + 6 3 ^r^ry 7 7iSS> ilili 1 2 y = 0. 0 0 6 x+ 1 0 
0 ^^-ry V :7i!iST*S. ^j:*3y^ 0. 0 0 6 x + 6 0 <&tiS-rs^*a^Mi8ltC 

^iii^mi - e>-^mm\.tz^mun\t. y^o. o o 6 x + e o ^j^m-r 



25 iti!t0iji, 2-v^m\^rz^m,^m'prSi^u.=7)v^y. •7y:^'>0A^^, x-a* 

— /N-r 5^>/j:£[S y < 0 . 0 0 6 x + 6 0 Tfe-S c: i:;<)^t)7!)^-g). 
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ABSTRACT: 

PURPOSE: To provide a head of golf club which is hard, 
has a high modulus of 

elasticity, and excels in the vibratory suppressing 
characteristic, by forming 

the face of the head body in two- layer structure composed 
of a striking 

surface, which is formed from a vibro- suppressive alloy 
having a tensile 

strength over a specified value, and a resin layer made of 
visco-elastic 

highpolymer tightly adhered to the rear side of the 
mentioned striking surface. 

CONSTITUTION: In the head of a wood club according to 
the existing 
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invention, the face 5 of the head body 1 is formed in 
two- layer structure 

composed of a striking surface A, which is made of a 
vibro- suppressive alloy 

having a tensile strength over 60kg/mm<SP>2</SP> , and a 
resin layer B made of 

visco-elastic highpolymer tightly adhered to the rear side 
of the mentioned 

striking surface A. A tensile strength below 
60kg/mm<SP>2</SP> is too soft and 

can not offer a desired repulsive coefficient. Examples of 
such a vibro- 

suppressive alloy are Mn-Cu alloy, Cu-Al-Ni alloy, Cu-basis 
shape memory alloy, 

a shape memory alloy of Ti-Ni series, Ni-Co alloy, Fe-Cr 
alloy, ferrite 

stainless steel copper, and SUS 304 either solely or in a 
combination thereof. 

Their strengths are as high as between 
60-140kg/mm<SP>2</SP>, and the internal 
friction ranges 30-60× 10<SP>-3</SP>, providing 
satisfactory vibration 

suppressing performance, but for further enhancement of it, 
the resin layer B 

consisting of visco-elastic highpolymer is adhered to the 
rear side of the 
striking surface A. 
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[0 0 0 5] *56WcD@6<;ii, z.(D.^.^m^-^-^. W< 
[0 0 0 6] 

(1) ^m.m.\z^^mkm)itxmmi^m*)<D 

a5^> (2) &^3g{Cj:Sit>^^#T'?^j^b, 

-ft fb L T jfc s i S: ift^ i: -r § . 

[0 0 0 7] rsgigj tcis^g^^^Miiti, iEMtcj: y 
%.-^\Zht=.^<D^^'^t^. IEl2tCfetNT, 

(3) {i^g^aiJ:9-T'&-5, 

[0 0 0 8] -7:1.-7.3^ (1) y-;bgiJ:8' 




(2) #Bi^6- 2 54 1 8 2 

2 

4>S:l^(r>fea5:9- (2B) ^mm-t^l3i3'^^^11ts^^X-& 
^. y-;i/8|5t«- (2 A) «SlJ^^C^igLT=foJ:V^b, 
T^l^-V > IC i o T ^SDX L TSSit L 

[0 0 0 9] ±eBON i T i-^^igCD^^;i/':7y K?:a3 

mv. ^^^^^ii7.^m%^^tc\%M^-r\znt£^ 

10 

[0 0 10] 

®«t-S3i:icj;y, ^^T:&l^>I(Df^J^HI5:^ftSl^c■rs^i: 

[0 0 11] Smit(Dt=.^^>h\Z^^^m^'^V) 

&mmM^vimzm^t.-ox^?L^t.. ^^mz (mm) 

20 14, f^S;T'S>e>fc^tis = 

[0 0 12] Z=Wa2/l 6 ttD 
W : #S (kg) . a : PJ^GJilCM (mm) , D : ^*^»t4 

(kg • mm) 
D=EmH3/l 2 (m^ - 1) 

E : ^y^^ (kg/mm^) , t : (mm) , m : d<TV 

[0 0 13] NiTi-a^«, -^i/i^^^&W 0 0 Okg/ra 
^^t4^]^ (ffi@^-^t O Jj'T't4 1 0 Okg/mm^tCj^-rS 

[0 0 14] ^SMil^i: LTl^iST'v;b5^>-9--f VWM 

Wmzm^^i^o'U^^W&.^ykir^(n^miK\^tcZLt.\z 
\i%ti^Ui;3fA\^. ^•<DJ:e)^N i T i-^^li, N i i:T 
i®M^-Jt*U : lJa«^(Z)$^V^|gH^CfeS. 
[0 0 15] 

N i T i -^^(N i : T i ©iR-?J:b*Hat2 1 ) 
50 ^^L, i?;i/n:^T$giz^^ 'Vi'SIM&Mv^T, 
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(3) 



#r»3¥ 6-254182 



fc. y-;USP^)-®;S$l±iii<l2. Oram, Avi^^lpiWOW. 
$t±¥i^l. 5minT*fe-5. S'JtC ^ CN i T i -^^S: 

[0 0 16] J:i|B3M«)SlJaS:, I^DN i T i-^i^S:^ 

:7ai-XMK NiTi 

§I5S^a!(kg/inin2) 100 

•V>i^^(kg/mm2) 7000 

iKff(inm) 2.8 

3j<TV>iJ 3 

^^BJttCkg • mm) 14400 

^*»(ffl*fit%) 100 

[0019] 

IC«^T* ^ 5()^ ^S5*<^^ U /t- 3 >y h 
[SM(Z)ffi#;5:fi^] 



[0 0 17] ^fifc&lHlUN i T i^^T-i&itL;t'\-> K 
[0 0 18] 



NiTi 

mm. 

80 
7000 
3.5 
3 

28200 
51 



Ti6A14V 

mm. 

80 
12000 
3.5 
3 

48300 
30 



mm 2, 

17—49 H 

mm. 

90 
20000 
3.1 
3 

55900 
26 



[02] mi<D^-v Y<DW&mm, 
[##<DSi^] 

20 1 VoL-T^m^ 

2 A 

3 ; 



[®1] 



[02] 
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06-254182 
(Transration) 





example 1 


reference 1 


reference 2 


reference 3 


material of face 


NiTi 


NiTi 


Ti-6AI-4V 


17-49H 


method of manufacture of face 


Rollig 


Mold 


Mold 


Mold 


tensile strength (kg/mm~2) 


100 


80 


80 


90 


Young modulus (kg/mm"2) 


7000 


7000 


12000 


20000 


thickness (mm) 


2.8 


3.5 


3.5 


3.1 


Poisson number 


3 


3 


3 


3 


bending rigidity (kg -mm) 


14400 


28200 


48300 


55900 


amount of bending (%) 


100 


51 


30 


26 
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